During vascular proliferative diseases, such as atherosclerosis and restenosis, smooth muscle cells (SMCs) from the vessel wall undergo phenotypic changes and show increased growth potential. The signaling molecule nitric oxide (NO) exerts both beneficial and deleterious effects on vessel remodeling, but the molecular pathways of vascular NO signaling are not well understood. The analysis of mouse mutants indicated that the NO/cGMP/cGMPdependent protein kinase type I (cGKI) pathway accelerates SMC growth in atherosclerotic plaques in vivo and in primary aortic SMCs in vitro. These results oppose the common view that cGKI signaling mediates vasculo-protective effects. To resolve this controversy, we used the Cre/lox system to generate SMC-specific cGKI knockout mice and performed unilateral carotid ligation in these animals. It has been shown previously that NO signaling plays a key role in this model of restenosis after mechanical vessel injury. Surprisingly, we could not detect any differences, based on the morphometric analysis of the neointima/media ratio, in the vascular response to injury between SMC-specific cGKI mutants and control mice at different time points after injury. Thus, smooth muscle cGKI is apparently not essential for vessel remodeling in this particular model of restenosis. Together, the analysis of cGKI-deficient mouse models of atherosclerosis and restenosis suggests that the role of smooth muscle cGKI in vascular remodeling might be context-specific, being more important in atherosclerosis than in restenosis.
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